The aim of our retrospective study was to compare the performance of transvaginal sonography in relation to histologic diagnosis of samples obtained by hysteroscopy through analysis of data collected over 16 years. Data on suspected formation of endometrial polyp or submucosal fibroid found on ultrasound examination were extracted. The study included a total of 3679 women examined during the 2000-2015 period. All women underwent ultrasound examination preoperatively for better planning the type and scope of operation to be performed. The study included only women with samples for histopathologic analysis collected during the operation. Ultrasound diagnosis of polyps compared with histology showed 89.6% sensitivity and 39.1% specificity. For submucosal myomas, sensitivity was 69.2% and specificity 91.3%. In conclusion, ultrasound is not reliable method for definitive diagnosis but it is an excellent orientation method.
Introduction
Ultrasound has been in use for more than 60 years and nowadays it is the method of choice in uterine pathology evaluation. Transvaginal ultrasound has many advantages in practice. Proximity of tested areas enables high image quality and sharp picture of gynecologic structures. Additional benefits of the method are acquired by pulsed Doppler enabling insight into blood supply of the structures observed. This provides better assessment of normal and pathological structures.
Uterine myomas are the most common tumors in women of reproductive age 1 . Myomas appear as echoic or hypoechoic nodules on ultrasound examination. If there are secondary changes in myomas, such as necrosis, calcification, hemorrhage, etc., ultrasound imaging will not be specific. If these secondary changes are located submucosally, differential diagnosis may be difficult because some other uterine changes look alike, i.e. polyps, hyperplasia, blood, mucus, etc. The use of color and pulsed Doppler can differentiate these changes more confidently, although in case of secondary changes such as necrosis or inflammation, low resistance index (RI) can be found as in malignancy 2 .
Endometrial polyps appear as focal or diffuse changes in the uterine lining on ultrasound examination. The easiest visualization of polyps is achieved when the endometrium is thinnest, that is, immediately after menstrual bleeding in premenopausal women. Endometrial polyp can also be modified by secondary inflammation or necrosis. Examination during menstruation when fluid is present in the uterus or after instillation of contrast into the uterine cavity facilitates visualization of polyps and discernment to the thickened endometrium.
Hysteroscopy dates before ultrasound. The first diagnostic and therapeutic hysteroscopy was performed in the 19 th century by Desormeaux 3 , when hysteroscopic endometrial polyp was treated with silver nitrate. Diagnostic hysteroscopy is used for visualization of the endocervical canal, endometrial cavity and tubal estuary. Operative hysteroscopy involves the use of mechanical, electrosurgical or laser instruments in the treatment of intracavitary pathology.
Hysteroscopy is now a widespread method in the diagnosis and treatment of endometrial abnormalities. The most common complications of hysteroscopic surgery include complications related to anesthesia and analgesia, excessive absorption of ionic liquids, perforation of the uterus, and injury of the surrounding structures. When the monopolar resectoscope is used, thermal injury to the vulva and vagina is possible 4 .
The aim of our retrospective study with 16-year data was to compare the performance of transvaginal sonography in relation to histologic diagnosis of samples obtained by hysteroscopy. Data on suspected formation of endometrial polyp or submucosal myomas found on ultrasound examination were extracted.
Patients and Methods
The study included a total of 3679 women examined during the 2000-2015 period at Sestre milosrdnice University Hospital Centre. All women were admitted for planned hysteroscopic surgery and underwent preoperative ultrasound examination for better planning the type and scope of the operation to be performed. Ultrasound is used to diagnose the presence of myomas or polyps. Endometrial polyps may be visualized on transvaginal ultrasound as nonspecific endometrial thickening or may be identified as focal masses within the endometrium. They can be hypoechoic, isoechoic or echogenic compared to the adjacent myometrium. Leiomyomas are usually well-defined, solid masses. Their echogenicity is usually simi-lar to that of the myometrium, but sometimes they are hypoechoic or even hyperechoic compared to normal myometrium. They can have calcifications or necrosis. Calcifications are seen as echogenic foci with shadowing, and cystic areas may be seen if there is necrosis or degenerations.
The study included only women with samples for histopathologic analysis collected during the operation. Patients were analyzed in two groups: polyp group and myoma group. Study groups were tested for anthropologic characteristics such as age, menopausal status, marital status and place of residence.
We used χ²-test to determine the significance of differences in frequency between the groups. ANOVA (analysis of variance) was used to determine the significance of differences in patient age according to diagnosis and test period. When necessary, post-hoc Tukey HSD test was applied to determine differences among the groups. Online VassarStats calculator (http://www.vassarstats.net/) was used to determine sensitivity and specificity of a particular diagnostic test. The level of significance was set at p<0.05 in all tests.
Results
The number of hysteroscopy procedures increased continuously during the study period (χ² (15, N=3679)= 2331.51, p<0.001).
The most common referral diagnoses were polyps and myomas. The incidence of polyps and myomas significantly increased in the 2000-2015 period (χ² (15, N=2945)=1871.34 and χ² (15, N=525)=222.18, respectively; p<0.001 both).
The most common types of operation performed were ablation of polyp and ablation of myoma. The overall number of polyp ablations and myoma ablations significantly increased in the 2000-2015 period (χ² (15, N=2487)=1468.40 and χ² (15, N=525)=233.44, respectively; p<0.001 both) (Fig. 1) .
The most common histologic findings were polyps, myomas and normal endometrium, as illustrated in Figure 2 . The number of polyps significantly increased in the 2000-2015 period (χ² (15, N=2453)=2065.51; p<0.001). The incidence of myomas and normal endometrium (χ² (15, N=341)=259.54 and χ² (15, N=630)= 636.99, p<0.001 both) was significantly changed in the 2000-2015 period.
Significant correlation was found between the mean age and the diagnosis of polyps and fibroids. During the 2000-2015 period, the age of women diagnosed with polyps decreased by about 5 years, while the age of women diagnosed with myomas increased by about 4 years (F (14, 2956)=1.74; p<0.05), (Fig. 3) .
Although there were more married women (χ² (3M=2895)=24.07; p<0.01), the groups did not differ according to marital status (Table 1) . Menopausal women had the same incidence of polyps, but significantly fewer myomas (χ² (1, N=2795)=36.25; p<0.001) ( Table 2 ). The incidence of myomas and polyps was the same in women from urban and rural areas (χ² (1, N=2795)=0.17; p>0.05) ( Table 3) .
A total of 2945 women were prediagnosed with polyps. In 2199 of them, diagnosis was confirmed by histopathology ( Table 4 ). In addition, histopathology confirmed the diagnosis of polyps in 254 of 733 wom- (Table 6 ). In addition, histopathology confirmed the diagnosis of myomas in 105 of 3153 women with another referral diagnosis. The sensitivity and specificty for referral diagnosis was 69.2% and 91.3%, respectively (Table 7) .
Discussion
Ultrasound is a widespread method that has evolved through sophisticated programs and devices. However, 2D ultrasound is still the most used method 5 . Ultrasound examination is simple, fast, noninvasive and easy to learn, with no side effects, while providing additional information to physical examination. In modern gynecologic routine, ultrasound is irreplaceable.
First attempts at constructing instruments for visualization of intrauterine pathology date back to 1805 when Binzzini constructed a series of concave mirrors to visualize uterine cavity 6 . First hysteroscopy was performed in 1869 3 . Since then, the procedure has been greatly improved, so that most patients are not hospitalized, even in case of therapeutic procedure 7 .
Complications of hysteroscopy are rare and more often due to therapeutic procedure 8 . Hysteroscopy is used for a wide range of diagnostic and therapeutic algorithms, e.g., assessment of sterility, recurrent miscarriage, uterine anomalies, and diagnosis and treatment of endometrial pathology [9] [10] [11] . In the last fifteen years, hysteroscopy has been used more frequently for a wide spectrum of indications. Ultrasound is mostly used for detection of suitable cases and proper indications. Although most studies state that endometrial polyps are symptomatic, there are questions of the frequency of hysteroscopy and possibility of ultrasound follow up 12, 13 . The most common diagnoses in hysteroscopy candidates are endometrial polyps and submucosal myomas 14 , as well as histology findings 15 , as in our study.
Treatment of endometrial polyps and endometrial thickness in postmenopausal women differs. The former should always be treated operatively, whereas the latter require only follow up but the diagnosis is not always possible by ultrasound 16, 17 . So, the diagnosis should be definitive before making this decision. Like other authors [18] [19] [20] , we compared the accuracy of ultrasound diagnosis in 3679 patients.
In our study, the sensitivity and specificity of ultrasound diagnosis of polyps compared with histology was 89.6% and 39.1%, respectively. For submucosal myomas, sensitivity was 69.2% and specificity 91.3%, (Table 5) . A total of 525 women were prediagnosed with myomas. In 236 of them, the diagnosis was confirmed by suggesting a conclusion that ultrasound is not reliable method for definitive diagnosis but is an excellent orientation method.
Myomas in postmenopausal women are usually asymptomatic and often not treated operatively. However, in premenopausal women, myomas often cause symptoms such as prolonged and heavy bleeding due to cavum deformities, and should be treated operatively.
In premenopausal women without the risk of endometrial hyperplasia or cancer (obesity, Lynch syndrome, polycystic ovary syndrome), polyps can only be followed up if asymptomatic, whereas in postmenopausal women, the risk of malignancy in polyps is higher and hysteroscopic diagnosis and histopathologic verification is recommended 21 .
In conclusion, ultrasound is not reliable method for definitive diagnosis of polyps and myomas but is an excellent orientation method.
